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(57) Abstract 

Hie iiresent invention relates to a device far transmit- 
tiqg infonnation from the bottom of a boie-bole, wherein 
said device comprises a surface portion (1) which inchides 
the followmg members connected in series: a pressure sen- 
sar (2). a signal amplifio' (3), a narrow-band filter (4) as 
wdl as an indication and digital-signal processing unit (5). 
Hie surfece portiim (1) is connected diroug^ a hydraulic 
communication channel (6) to a portion (7) of the device 
located at the bottom of the bore-hole. Hie hydraulic com- 
munication channel (6) consists in a drilling fluid capMt 
of displacement In a drilling string (not shown m figures). 
The portion (7) of the device located at die bottom of the 
bore-hole comprises a unit (8) for gradating a series of 
hydraulic information pulses, wherein said unit inchides 
an electro-generator (9) as well as a turbine drive (10). 
This portion also includes information sensors (11) hav- 
ing their ouQ)uts connected to a modulator (13) through an 
analog-^code converter (12), wherein a frequency generator 
(14) is connected to the control input of the modulator (13). 
The output of die modulate (13) is connected to the input 
of a load switch (15) which has its output connected to the 
electro-generator (9). 




(57)Pe4>epaT 

YcTpoHCTBO jum uepGjismi HH^opMainiH c 3a6o)i cKBaxauiBi, coiiepKHT 
HaacMHyio nacrb (1) npeflCTaBJwnomyio co6oh nocne^iOBaTejibHO coeAHHemiue 
AaTiuK (2) flaBjicHiw, ycHJiHxejib (3) CHniajia, ysKonojiocHbifi (|)hjiltp (4), h 
yseji (5) o6pa6oTKH im4)poBoro CHTHana h HHAHKamui. HaaeMHan nacrh (1) 
coeAHHena rnApaBJiHHecicHM KananoM (6) cbash c qacTbio (7) ycrpoHCTBa, Ha 
3a6oe CKBaMCHHW, TimpaBjiHHecicHfi Kanan (6) cbhsu npe^LCxaBJwex co6ofi 
flBH5KymHHca 6ypoBOH pacTBop B KOJioHHe 6ypHjn>Hi,ix Tpy6 ( na ^Hrypax He 
noxaaaHM). ^acrb (7) ycrpoiicTBa Ha saSoe CKBajKHHM coflep^cHT yseji (8) 
(|)opMHpoBaHHJi nocneAOBaTejftHOCTH rH;q)aBJiOT[ecKHX HH4)opMauHOHHMX 
HMnyjibcoB, BbinojiHCHHWH B BHfle 3JieKTporeHep«Tropa (9) c Typ6HHHWM 
npHBo;ioM (10), H HH(j)opMaixHOHHi>ie ^aTqHKH (11), BUXOAU KOTOpMx Hepes 
npeoSpasoBarejib (12) ananor-KOA no;iKJiK)qeHU k MoayJWTOpy (13), k 
ynpaBjifflomeMy Bxoay Koxoporo noflicniOHeH renepaTop (14) nacTOTM, a buxoa 
MOAyjurropa (13) noAKmoMen k Bxo^y KOMMyraropa (15) narpysKH, Buxoii 
KOToporo nojucraoMCH k 3JieKTporeHepaTopy (9). 



HCKJnOHBTEJIbHO flflR ipUIEll HHOOPMAipiH 
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yCTPOHCTBO JIM nEPEMW KHOOPMAUHH C 3AB0iI 

CKBA3KHHbI 

06liaCTb TeXHHKH 

HacTOxmee H3o6peTeHHe otbochtch k HSMepHrenbHOH TexHHKe, a 
HMeHHO Kacaercx ycrpoiicTBa ajih nepe/iaHH HH(|)opMaitHH c saSoH CKBaxcHHU. 

npeflmecTByiomHH ypoaeHB TexmncH 
lisBecrao, hto ajih nepe^aHH HH4>opMamQi c 3a6oH CKBsaaxHhi 
HcnojibsyiOT renepaxop ^H;^)aBJIHHecKHX HMnyjibcoB, Koropuii npeACTasjiHer 
C060H rHApoMexaHiPiecKoe ycrpoHCXBO. B 3tom ycrpoHCTBC rHApaBjnnecKax 
3HeprHH cxpyH npoKaHHsaeMofi xchjikocth HcnojibsyercH fliw 
npHHyAHxeJibHoro BpameHH)] aajia renepaTopa. npH BpameHHH sajia 
npoHcxoAiiT nonepeMeHHoe OTKpuTHe h saKpuiiie mejien jisvi upoxoyKaswa 
^CQZQCOCTH, TaKHM o6pa30M, 4)opMHpyiOTCJi HMnyjiBCu jum nepeAaHH 

HH(^pMailHH. 

H3BeCTH0 TaK TKe yCXpOHCTBO JUm COSflaHHH H HSMepeHHH nyjIbCOBUX 

K0Jie6aHHH AaBJieHHH b npoMUBOHHOM xcHAKOCTH^ KOTopoe Moxcer 6uTb 
HcnoJib30BaHO iuiH nepeAaHH HH(|)opMaiiiiH. ^aHHoe ycrpoiicTBO BKmonaer 
yAinoieHHuii ctboji h MHO^ecxBo Jionacrefi, pacnojioxceHHUx Boiqjyr crsojia. 
JIonacTH pasflCJieHH Ha nepeiiHHe ceicmnf h XBOcroBue otcckh, Koxopbie 
HBJMKrrcH KOJieHHaTO-nepe;iBH>KHbiMH OTHOCHxejibHO ^pyr iipyra h hcxoothm 
nojioxceHHeM. B hcxoahom nojioxceifHH XBocroBue orceicH 6jiOKiipyK)T nonroK 
XCHAKOCTH MCMoiy nepejiHHMH ceKiiiviMH, HTo6bi renepHpoBarb nyjibcoBoe 
K0jie6aHHe jiaBJicHiw hchdikocth. ycrpoficTBO xaK Mce coAepTKirr Ha6op 
noABHxcHbix Jionacreii fljw npoHSBOiicnBa Kpyramero MOMCHra na cckukhx 



wo 99/39080 PCT/RU99/00027 



jionacreii, Koropue xBJuncrroi cbo6oaho noiiBHxcHUMH, HTX)6bi coBepmarb 
nomaroBoe BpameHHe ceiauiH jionacreif. H thkhm o6pa30M nepeMemarb 
ceicmiH Jionacreii MCMcay nepBbiM h BTopuM nojiO)KeHHeM. IlpH BpameHHH Bajia 
npoHcxoflHT nonepeMeHHoe OTKpwTHe h saKpunie raenefi. IIpH 3tom b noroKe 
npoKawBaeMoii ^khakocth BosQyiKjiwyTcsi ni;q)aBJiHqecKHe HMnyjibcu 
AaBJieHHS. HH4K)pMaiiH0HHue cHTHajiM, c^opMHpoBanmie TaicHM o6pa30M, 
HMeiOT HeAOCTaroHHyio aMiumryay, qxo npHBOjmT k norepe HH4)opMaiiHH, 
npH ee nepe^ancCGB, A, 2 27 1 790 h GB, A, 2 252 992). 

HaBecTHO TaK Hce ycrpoHCTBo juih C03AaHHH HMnyjiBcoB AaBJiemui b 
CKBaxcHHe H peracrpamiH C03;iaBaeMux m^asniraecKHx HH^opMaioioHHiiix 
HMnyjiBcoB AarqHKaMH. Koropoe BicjiK)qaeT paSo^ee KOJieco, noMemeHHoe b 
GypujiBHOH Tpy6e. Pa6OTee KOJieco pacnojiOHceno na Bajiy h HMeer no 
nepHMerpy Marmrrbi. B cxcHKy 6ypHjn>HOH Tpy6bi BcrpoeHbi KarymicH. B 
pesynbTaxe npoxo^gieHHH npOMbiBOHHOH laauacocni no 6ypHjn>H0H rpyde 
npOHcxoAHT BpameHHe pa6oHero KOJieca TaicHM o6pa30M, tto na icaiyniKax 
B03HHKaeT 3JieKTpHqecKoe HanpaxceHHe, Koropoe nqieAaercx Hepe3 
nepeKJiioqaTejn> na HaKomrrejib 3HeprHH - aiacyMyjiOTop. TaicHM o6pa30M, 
pa6o^ee KOJieco paGoraer b pe^KHMc 3JieKTporeHepaTopa, b peaynbrare nero 
npoHCxoAHT HaKonneHHe 3HeprHH b aicicyMyjiflTope. SareM npoHCXojiHT 
nepeicniOHeHHe n^eKjnoHarejiH, b KarynncH nocrynaex dJieiCTpHqecicHH tok ot 
aKKyBiyjuTOpa h paGoqee KOJieco nepeBOjmrcx b pexcHM 3JieKTpoMOTOpa. 
TaKHM o6pa30M, pa6oqee KOJieco Moxcer npHBOflHTbca b jiBHxceHHe 
npOMbiBO^Hoii ^awKOCTbK) H pa6oTaTb b pe^Me 3JieKTporeHepaTopa, fljw xoro 
hto6h aareM norpeGjiOTb 3HeprHK) c axKyMyjiATopa, paGoran b pexoiMe 
3JieKTpoMOTOpa. ripH 3T0M, 3HeprH5i aidcyMyjiKTopa Hcnonbsyeix;^ jum 
BpameHHH Hjm TopMO^eHHX pa6oHero KOJieca. B pesyjibxaxe BpameHH>i 
pa6oqero KOJieca b npoTHBonono^eHHOM HanpaBjieHHH MeHxercH nanop 
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npOMUBOHHOS KHAKOCTH. BcJICACTBHe HCrO B CHCTeMe BOSHHKaer HMHyJIBC 

AaBJieHHA, KOTOpbifi perHcrpHpyercK TejTeMerpHHecKHM ycrpoHCTBOM. 
BbimeoiiHcaHHoe ycrpoficTBo He nosBOJiAer HMexb na Bwxo^te CHniaji 
sHawrejiBHOH mohihocth, no3TOMy HH4>opMamfOHHiiie CHniajiM o6pa3yioTCJi c 
MajiOH aMnjnnyAOH, hto Memaer nepeiiaBaTb AOcroBepHyK) HH^opMamno. K 
TOMy xce, jvaHHoe ycrpoHCiBo HMeer HHSKyio CKOpocTb nepeAa^H iiH4)opMa]iHEi 
(WO 93/ 08368, Al). 

Paciq)UTHe H3o6peTeHHX 
B ocHOBy H3o6peTeHHJi nojio^eHa lajwm C03AaHiiJi ycrpoHCTBa jva 
nepeAaHH HH(|iopMaiiHH c 3a6oH cKBaxcHHu c TaicHM cxcmhbim ero 
BunojraeHHeM, Koropoe nosBOJiiuio 6w yBeiranHTB CKopocrb nepeaaHH 
HHC^pMauHH, a Tax Hce sa ctct yBejiMHerow aMiuraryAki HH(|)opMaiiHOHHoro 
HMnyjibca o6ecneHiiTb Bucoic3ao noMexoycToifHHBOCTb npejuiaraeMoro 
ycipoHCTBa. 

IIocTaBJieHHaa sa^ana pemaercx tcm, hto ycrpoHCTBO msi ncptmm 
HHc^MaiDiH c 3a6ox CKBa^iHBi coaep^KHT HaseMHyio HacTb, BicmoHaiomyio b 
cefiH nocjieAOBarejibHo coeAHHenHne jwcihok AaBJieHHH h ycHJnrrejib, a xaK ace 
yaen oSpaGoncH UH(t>poBoro cHraana h HHAHKamiH, coeAHHeHHyio 
rHApaBjraqecKHM KaHanoM cb^h c 3a6oHHOH HacTbio^ KOTOpas coAepsKerr y3eji 

^OpMHpOBaHHH nOCJieAOBaTeJIbHOCTH rHApaBJIHHeCKHX iIH4)OpMaimOHHUX 

HMnyjibcOB, BunojmeHHbiH b bhac sjieicrporeHepaTopa c npHBOAOM, 
HH4)opMaixHOHHMe AaTHHKH, coeAHHCHHbie c npeo6pa30BaTejieM ananor-KOA h 
KOMMyrarop Harpy3KH, bwxoa KOToporo noAKjnoqeH k ajieKiporeHeparopy 
y3Jia 4)opMiipoBaHiM nocjieAOBaTejibHocm rHApaBjimecKHX HH({)opMamiOHHux 
HMnyjibcoB, coniacHO H3o6peTeHHK) b saGomiyio qacTb BBeAeHbi MOAyJUTop h 
reneparop HacroTbi, buxoa 
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KOToporo coejnraeH c ynpaBJiaioiiuiM bxojiom MOAyjmropa, BTopoH bxoa 
KOToporo coeflHHeH c bbixoaom npeoGpaaoBaTejDi aHaiior-KOA, a bhxo;i 
5 MOflyjwTOpa coeAHHeH c bxoaom KOMMyraxopa HaipysKH, npH 3tom npHBOii 
yana (^opMHpoBaHHH nocneAOBaTejibHocin nuipaBjnnecKHX lOK^opMamiOHHUX 
HMnyjiBCOB BunojraeH Typ6HHHbiM, k tomy ^kc b HaseMHyio ?acTi» BBeAeH 
y3KononociiUH 4)iuii>Tp, bxoa Koxoporo coeAHHeH c BbixoAOM ycmrarejifl 
CHTHana, a bbdcoa coeAHHCH co bxoaom yuia oGpaGoncH im(|)poBoro CHTnajia h 

10 HHAHKamiH. 

Typ6HHHUH npHBOA aJieicrporeHepaTOpa noaBOJiHer snawrejibHO 
yBemnHTb CKopocrb ero Bpamenim, hto nosBOJifler paaBHBaxb h ar6iipaTb 
6ojibiiiyio 3neKTpHHecKyio Momnocrb, a, cjieAOBaxejibHO, 4>opMiipoBaTi 
mApaBJiHqecKHH HMnyjiBC c 6ojibinoH aMimMryAoii. npeiuiaraeMoe 

15 H3o6peTeHHe nosBOJwer 3HaHHTejibHo yBejiHHHTb Hacrory KOMMyramra 
HarpysKH, hto flaer bo3MOhchocti> ysejimHTb CKopocTb nepeAaHH 
rajq)aBJiHqecKiix HMnyjibcos h, KpoMe Toro, c4>opMHpOBaTb qacronio 
MOiQarapoBaHHUH iiH4>opMamiOHHiaH cHTHaji, KOTopuH 3iiawrejii»Ho npome 
BUAejiHTb Ha $OHe noMex h tcm caMbiM noBbicm noMexosamHmeHHOcTb 

20 KaHajia nepeAa^H. 

Kpancoe onHcaHHe Hepre^eil. 
B AajiBHemneM HsodpereHHe noxciuieTcx onHcairaeM kohkpcthmx, ho 
He orpaHHqHBaiomHx HacroHmee HsoSpereHHe, BapnaHTOB BbinojnieHHx h 
25 npHJiaracMbiMH Hepre^caMH, na KOTopwx: 

Oht.I H3o6pa)KaeT 6jiOK-cxeMy ycTpoiicTBa, corjiacHO HsoGperemno; 
OHr.2 - yseji 4K)pMHpoBaHHJi nocjieAOBaTejibHOCTH niApaBJiHqecKHx 
HH({)opMaiiHOHHux HMHyjiBCOB, corjiacHo H3o6peTeHHio; 
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Oht.S - 3JieKTpHqecKafl cxeMa ysjia (t)opMHpoBaHii)i 

nocjieAOBarejiBHOCTH raApaBiraqecKHX HH(|)opMaiiHOHHbix HMnynbcoB, 
cornacHo H3o6peTeHHK); 

OHr.4 - BpeMeiraaa AnarpaMMa paGorru MOjo^yjiOTopa. 

JlyHmHH BapnaHT ocymecTBneHiui H3o6peTeHHx. 

ycxpoHCTBo jjm nepe/iaqH iiH4>opMaiiHH c 3a6oA CKBaxoimii, 
H3o6pa^HHoe Ha 4>Hr.l, coAep^KHT HaaeMiiyio nacTb 1 npeAcraBjifliomyio 
co6oH nocneAOBarejiBHO coeAHHeHHue AarqiiK 2 jiaBJieHHA, ycimirrejib 3 
CHniajia, y3KonojiocHbiH (|>HJiBTp 4, H yscsiS o6pa6oTKH iiH4>poBoro CHTHajia h 
HHAHKamiH. HaaeMHaH nacTB 1 coenHHCHa nuipaBjimecKHM KanajiOM 6 cbhsh c 
qacTbK) 7 ycrpoHCTBa, na 3a6oe CKBa^HM. FHApaBJUiHecKiiu KaHaji 6 cbh3H 
npeflcraBJMer co6oh ABH^KyimracH 6ypoBOH pacTBop b KOJiOHHe 6ypHjiBHBix 
Tpy6 ( Ha 4>Hrypax ne noicasaHbi). Hacrt 7 ycrpoHCTBa na 3a6oe CKBa^HHU 
coAepxcHT ysen 8 4>opMHpoBaHHfl nocjieAOBarejibHOCTH nuipaBjiHHecKHX 
HH(^opMaiiHOHHUx HMnyjiBCOB, BbinonHeHHUH B BHfle 3JieKTporeHq)aTopa 9 c 

Typ6HHHWM npHBOflOM 10, H HH(t)OpMaUHOHHWe JXanmiKH 11, BWXOflW KOTOpHX 

Hepe3 npeo6pa30BaTejii» 12 aHanor-Koa nojncmoHeHbi k MOAyJurropy 13, k 
ynpaBjiHionieMy Bxo^y Koroporo noiuoiioHeH reneparop 14 qacixmi, a buxoa 
MOflyjWTopa 13 noAicmoHeH k Bxofly KOMMyraTopa 15 HarpysKH, buxoa 
KOToporo noiiKnioqeH k aFieicrporeHepaTopy 9. 

Ha (|)Hrype 2 6ojiee noiipoGHo noKasan y3eji 8 (i)opMHpoBaHHa 
nocjieflOBarejibHOCTH rHflpaBjiHHecKHx HH(t)opMJumoHHWx HMnyjitcoB. 
Typ6HHHBiH npHBOA 10 coeAHHen c ojihhm kohuom npHBOzmoro Bajia 18, 
flpyroH KOHCU Koroporo coeAHHCH c poropoM 3JieKTporeHepaTOpa 9, b 
oGMcmcax craxopa Koroporo BMpaSaxbiBaeTca 3JieKTpHHecKoe HaiipH^KeHHe. 



wo 99739080 



PCT/RU99/00027 



-6- 

npHBOAHOH Baji 18 pacnonaraercA BHyrpH MacnoHanojiHeHHoro KO}Kyxa 16, b 
KOTopoM AaBneiflie Macjia c noMombio cneixHanbHbix KJiananoB 17 
noAnepHCHBaercH paBHbiM AaBJiennK) 6ypoBoro pacTBopa, b KOTopoM 
pacnojiaraeicx Typ6HHHUH npHBOA 10. 

3jieKipHHecKaH cxeMa yajia 8 (|)opMiipoBaHHx nocneAOBarejibHOCTH 
rH^aBjiHHecKHX HH4)opMaiiH0HHBTX HMnyjibcoB npeACTaBJiena Ha ^mype 3. 

3jieicrporeHepaTop 9 BwnojiHeH b bhac nenoiiBH^oH oGmotkh craropa 
20 H BpamaiomerocH poropa 21, na KoropoM pacnojio^eHM Marmrm 19. 
PoTOp 21 coeAHHeH c npHBOAHbiM BajioM 18, Ha ApyroM kohiic Koroporo 
pacnojioxcen Typ6miHiiiH upmoji 1 0. 

IIpH BpameHHH poropa 21 MaraHTU 19 naBOAflr BJieicrpHqecKoe 
Haiq>HxceHHe b o6MOTKax craxopa 20 , HanpH^emie c Koxopbix b bhac rpex 4)a3 
Phi, Ph2 H Ph3 nocrynaex na KOMMyrarop HaxpysKH 15. KoMMyraxop naipysKH 
15 BKmojraeH b bhac Tpex4)a3HOH Harpy3KH 22 h Kjnoqa 23, na KoropuH 
nocrynaer ynpaBjiHiomHH CHrnaji c Mo/Q^jurropa 13. 

KpoMe Tpex4>a3Horo HanpHxceHHH Phi, Ph2 h Ph3, 3JieKTporeHq)aTOp 9 
BBipa6aTBiBaeT OAHo4>a3Hoe Hanpx^eHHe U ajw sjieicrponHTaHHA 
HH4)opManHOHHHx AaxqHKOB 11, iipeo6pa30BaTejiH 12 ananor-KOA, 
MOAyjiHTopal3, reneparopa 14 Hacroxw, KOMMyraTopa 15 HarpysKH ( na 
(})Hrypax bboah ajieKTpomrraHHH ne noKaaaHu). 

/(aHHoe ycTpOHCTBO AJiA nepeAaqH HH(l)opMai0iH c 3a6oA cxBaxambi 
paGoraer cjieAyiomHM o6pa30M. JlBmKemie 6ypoBoro pacTBOpa b kojiohhc 
GypiuiLHHx Tpy6 BusMBaer BpamcHHe TypGHHHoro npHBOAa 10, KOTopoe nepes 
npHBOAHoii Baji 18 nepeAaercH na porop 21 3JieiaporeHepaTopa 9. BpamenHe 
MBTHHTOB pOTopa 21 HaBOAHT HanpHxceHHe B oSMoncax CTBTopa 20 
3AeiCTporeHq)aTopa 9. nocrynaiomee ox ajieKiporeHeparopa 9 oAHo4>a3Hoe 
HanpmcHHe mrraHH^ U hphboaht b pa6oqee cocroHHHe 
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iiH4)opMaiuiOHHBie iiarqHKH 11, npeo6pa30BaTenb 12 anajior-KOfl, Monysmop 
13, renepaTop 14 hectotbi h KOMMyrarop 15 Harpy3KH. AnajioroBwe CHraajiBi 
c HH4>opMamiOHHBix AanmKOB 11 no;iaioTcx Ha npeoGpaaoBarenb 12 anajior- 
KOA, H nocjie iipeo6pa30BaHHH b mm nocjieAOBaTejiBHoro iiBoipraoro koab 
noAaiOTCfl Ha bxoa MOAyjzn^opa 13. Ha ^nsrA H3o6pa^eHa BpeMennafl 
AHarpaMMa paSona MOAyjraropa 13. /(HarpaMMa 4)Hr.4a HJunocrpHpyer 
CHTHaji c BUXOAa iipeo6pa30BaTejM 12 ananor-KOA, AHarpaMMa (|)Hr.4b - CHTHan 
c BbixoAa renepaTopa 14 qacroTw, AHarpaMMa 4)Hr.4c - CHnian c BBixoAa 
MOAyjiflTopa 13. Ha BuxoAe MOAyJurropa 13 xaxutas «1» nocneAOBaTejiBHoro 
ABOKHHoro KOAa npeAcrasjieHa naqKoii npHMoyrojiBHUx HMnyjiBCOB 
4>HKCHpoBaHHOH qacTOTu f , BEiipa6aTiJBaeM0H reHeparopoM 14 qacroru. 
CnrHaji c BbixoAa MOAyJiflropa 13 nocrynaer na KOMMyrarop 15 narpyaKH. 
KoMMyraTop 15 HarpyjKH pa6oTaeT cjie^QooimiM o6pa30M. KorAa CHniaji c 
BBixoAa MOAyJiHTopa 13 pasen «1», KJieMU KjnoHa 23 3aMUKaKm:)i h 
Tpex4)a3HaH narpysKa 22 noAKJnoHaeToi, KorAa »e CHniaji c BuxoAa 
MOAyMTopa 13 paBen «0», to KJieMu icno'qa 23 paaMHicaiOTCJi h Tpexc^Hax 
Harpy3Ka 22 oncjno^aerc^ (4)Hr.3). ripH oncmo^eHHOH Tpex4)a3HOH Harpy3Ke 
22, 3JieKiporeHepaTop 9 paGoxaer e pe»CHMe xojiocroro xoAa, nocKOJiBKy 
MomHOCTb, noTpe6ji^eMax Ha 3JieKTpoiiHTaHHe, Majia, no cpaBHeHmo c 
MaKCHMajiBHOH MouiHOCTbio 3JieKTporeHepaTOpa 9. Tpex4>a3HaM naipysKa 22 
noAoGpaHa raicHM o6pa30M, ^To npn ee noAKJOOHemiH OHa norpeGjiKer 
MomHOCTb cpaBHHMyio c MaKCHMajibHOH MOiAHOCTbio 3neKrporeHepaTopa 9 h 
Typ6HHHoro npHBOAa 10. noTpe6jieHHe MomHocm 3JieicTporeHepaTopa 9 

UpHBOAHT K BOaHHKHOBeHHIO MOMCHTa CHJI Ha npHBOAHOM BaJiy 18, KOTOpUH 

nepCAaerca na Typ6MHHWH npHBOA 10, npHHCM 3TOT momcht moxcct Gwtb 
AOcraTO'wo 6ojiBmHM, hto6u omyraMO chhsrtb CKopocn> BpameHHX 
Typ6HHHoro npHBOAa 10. TaicHM o6pa30M, 



wo 99/39080 PCT/RU99/00027 



-8 



nozncmoHeHHC h oncjiiOHeHHe Harpy3KH cos^xaer MO/tyjummo MOMenra chji na 
Bany 18 Typ5HHHoro npiiBOAa 10 h cooTBexcxBeHHO mo;q^jihiihk) CKopocTH 
BpamcHHA TypSmiHoro npHBOAa 10, a 3to b cbok) onepeflb npHBOinn- k 
MOAyJi^mHH nepenajtia jtaBjieniui noTOKa 6ypoBoro pacTBopa na Typ6HHH0M 
npHBOAe 10. riocKOJibKy BKmoneHHe h BiiiKjiiOHeHHe rpexc^aaHOH HarpysKH 22 
npoHCXOAHT c (^HKCHpoBaHHOH HacTOTOH f Bbipa6aTb[BaeM0H reHeparopoM 14 
nacTora, to h MOAyjMmM nepenaaa mBJitmin Ha TypSHHHOM npHBOAe 10 
6yAeT npoHcxoAHTb c Toii tkg (^mccHpoBaHHoii Hacrorofi f. 

BpeMeHHas nocjieAOBarejibHOCTB BionoqeHHH h BbocjnoqeHHg 
Tpex4>a3HOH Harpy3KH 22 c^^opMHpoBaHHax npH noMonoi reHepaTx>pa 14 
qacTOTLi H MOAyjiHTopa 13, npeflCTaBJwer co6oh ysKonojiocHWH HacroTHo- 

MO^yJIHpOBaHHblii CHraaU. 3tOT ySKOnOJIOCHBlii HaCTOTHO-MOAyJIHpOBaHHHH 

CHTHaji B BHAe nepenajsa AaBJieHHJi Ha Typ6HHH0M npHBO^e 10 
pacnpocrpaHflercH no rajipaBjiHHecKOMy Kanany 6 (^ht.I) cbxsh ot 3a6ox ao 
nosepxHOCTH (flo ycTbH CKBasKHHBi), nepeAaBaii HH4)opMaiimo c 3a6oH 
CKBaxcHHiii. Ha HaseMHOH ^acra 1 ycnpoHCTBa, c(l)opMHpoBaHHbie TaicHM 
o6pa30M, cHTHajibi npHHHMaKyrcH joiaTqHKOM 2 AaBJieHim h, npoHJix nepes 
ycHjrarejib 3, nocrynaioT b ysKonojiocHbiH ^i/uihTp 4, Koropuii Hacrpoen na 
lacTOiy f renepaTopa 14 qacTonrbi. BbiiiejieHHuii nocjie ysKonojiocHoro 
4^HJibTpa 4 CHTHaji nocrynaex b yaen 5 o6pa6oTicH h HHAmcauHH. 

Typ6HHHbiH npHBOfl 10 3JieicrporeHepaTopa 9 oGecne^HBaer 
AOCxaTOHHO BMcoKyio CKopocTb epameHH)!, qro noaBOJiaer pa3BHBaTb h 
0T6HpaTb eojibinyio sjieicipHqecKyio MomnocTb, a, cjieAOBarejibHO, 
4>opMHpoBaTb 3HaHHTeju>Hyio aMiuiHTyay raApaBjimecKoro HMnyjibca. 

TaKHM o6pa30M, HsodpereHHe nosBOJiHer 3HaHHTenbH0 yBejraqirrb 
HacTOxy KOMMyraifflH HarpyaicH, qro ziaex B03M0MCH0CTb yBCJiKHHTb CKopocTb 
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ncpQjsam rHApaBJinqecKHX HMnyjibcoB h, KpoMe xoro, c()>opMHpoBaTb naCTOTHO 

MOAyJIHpOBaHHblH CHTHaJI, KOTOpUH 3HaMHTeJIbH0 npOOie BbUeJIHTb Ha 4)0He 

5 noMex H TCM caMBiM noBBicifrb noMexosanmmeHHOCTb Kanajia nepe;iaHH. 

E^OMUiimeHHaH xipHMeHHMOcn*. 
HsoGpereHHe Moxcer 6iJTb HcnojibsoBaHO npH 6ypeHHH CKBasKiiH juisi 
o6ecneHeHHfl HenpepwBHoro HSMepeniui napaMerpoB b 3a6oe CKBa»ciiHU. 

10 
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OopMyjia HSoGperenHH 

5 

ycrpoHCTBo jam nepeAaHH iiH4)opMamiH c 3a6oH cKBa^cHHu, 
coAepsKamee HaseMHyio nacTB, BBinojraeHHyio lo nocneAoearejibHO 
coeAHHeHHBix AarqHKa asuBneiwi h ycHJiHTejiH, y^jia o6pa6oTicH iQi4)pOBoro 
cmnajia h HHAHKamm, coeomieHHyio ninpaBJiinecKHM KaHanoM cbjish c 
10 qacTbio Ha 3a6oe CKBa^cHH&i, co^epacameH yseji ^^opMHpOBaHHfl 
nocjieAOBaTejibHOCTH rHApaBjmqecKHx HHi^opMaiiHOHHUx HMnyjibcoB, 
BunojmeHHHH b bhac sneicrporeHepaTopa c npHBOAOM, HH4)opMaioiOHHBie 
A^iMiiKH, coeAHHeHHMe c iipeo6pa30BareneM aHanor-KOA, KOMMyraxop 
HarpysKH, buxoa Koroporo noAKnioHeH k 3JieKTporeHeparopy yajia 

15 4^0pMHpOBaHH^ nOCJICAOBaTeJIbHOCTH rHApaBJimeCICHX HH(})OpMaimOHHIJX 

HMnyjibcOB, coFJiacHo HsoGpereHino, b nacTb Ha 3a6oe CKBasKHHU BBeAenu 
MOjsynsmyp h renepaTop Hacroxbi, BbixoA Korroporo coeAHHen c ynpaBJunomHM 

BXOAOM MOAyJIflTOpa, BTOpOH BXOA KOTOpOrO COeAHHeH C BBIXOAOM 

iipeo6pa30BarejM anajior-KOA, a buxoa MOAyJwropa coeAHneH c 
20 KOMMyraropoM HarpysKH, b naseMHyio nacxb BBCAeH ysKonojiocHbiH ({)HjibTp, 
BXOA KOToporo coeAHHCH c BBIXOAOM ycHjiHTejiA, a BbixoA noAKnioHeH K y3jiy 
o6pa6oTiai im^poBoro cmiiajia h HHAHKamiH, npn 3tom npHBOA y3jna 
^pMHpoBaHHH nocjieAOBaxejibHOCTH rii;Q)aBnHqecKiix HH4)opMamfOHHiiix 
HMiiyjibcoB BbmojiHen Typ6HHHbiM. 

25 
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